The effectiveness of cancer screening programmes is highly dependent on screening uptake. Many interventions have been tested to increase screening uptake.
Introduction
Cancer screenings are tests conducted on asymptomatic individuals to determine whether cancer might be present. They are targeted screenings, usually given to individuals of the age or sex at risk for the cancer. 1 The aim of screening is early detection and treatment to reduce cancer mortality and other serious consequences. 2 Certain forms of cancer screening have been shown to reduce cancer mortality considerably. Since the 1960s, most developed countries have implemented population-based screening programmes, and reductions in mortality of 25-31% for breast cancer, 16% for colorectal cancer and 50-80% for cervical cancer have been attributed to screening. 3 These three cancers are among the seven most common cancers worldwide, together accounting for 25.3% of all cancer cases. 4 A screening programme's effectiveness is highly dependent on its uptake. 5 There is no universal approach to improving uptake, but many interventions have been tested. 6 Some are provideroriented, such as physician reminders, 7 while others are patient-oriented, such as telephone counselling, 8 one-on-one education, group education, patient reminder letters, financial incentives and small media 9 (flyers, posters and brochures).
Pamphlets have been used to promote uptake of cancer screening for more than two decades. 10 The objective of this review was to evaluate the effectiveness of pamphlets as a standalone intervention for increasing cancer screening uptake among asymptomatic patients, when compared to usual care without pamphlets in randomised controlled trials.
Methods

Eligibility criteria
Our search was for studies published in English in or after the year 2000. We included randomised controlled trials (RCTs) in which an intervention using pamphlets only was compared to usual care without pamphlets. Outcomes measured had to include cancer screening uptake.
We excluded studies in which the intervention did not consist of pamphlets alone as we wanted to see the effect of pamphlets as a standalone intervention. We also excluded studies where the control group did not receive pamphlets, or in which the 'usual care' that the control group received was not defined. This was to exclude the possibility of the control group receiving some other form of pamphlet that was unreported.
Databases and search strategy
Electronic searches
We devised a core search strategy in Ovid MED-LINE and adapted it for other databases using the appropriate syntax (see Supplementary Material file S1). We limited our searches to RCTs only using pre-defined RCT filters, with the publication date from January 2000 to the current day. Keywords such as 'booklet', 'booklets', 'brochure', 'brochures', 'pamphlet', 'pamphlets', 'leaflet', 'leaflets', 'handout', 'handouts', 'information sheet' and 'information sheets' were combined using the 'OR' boolean operator and used for searching the registries. Where possible, they are combined using the 'AND' boolean operator with the keywords 'cancer' and 'carcinoma', to retrieve relevant search results.
For more details on the grey literature search, please refer to Supplementary Material table S2.
Study selection and data collection process
The search results for the electronic searches were combined in Covidence (www.covidence.org), the standard production platform for Cochrane reviews, headquartered in Australia. Each title and abstract were independently screened by at least two reviewers. If there were disagreements after the two reviewers had screened, a third reviewer would have the deciding vote.
In the next phase, full-text versions of the shortlisted papers were retrieved and each was ORIGINAL RESEARCH PAPER ORIGINAL RESEARCH: CLINICAL independently assessed against eligibility criteria by two out of the three reviewers. Disagreements were resolved by consensus among all three reviewers.
Grey literature titles were screened by all three reviewers. All were excluded.
All relevant data were extracted using a structured form. Duplicates of the form were made, and for each study, at least two reviewers independently extracted the data using the form. The reviewers then compared the data extracted and differences were resolved through discussion with the third reviewer.
Data items
Information was extracted from each study on:
(1) Country where the study was conducted (2) Site(s) of study (3) Sample size (4) Type of participants (5) Type of screening (6) Different study arms (7) Details of study intervention (or not) received by each arm (8) Uptake-related outcome that was measured (9) Magnitude of outcome for each arm (% uptake) (10) Effect size for pamphlet versus no pamphlet
Risk of bias in individual studies
To assess risk of bias in this review, we adapted the Scottish Intercollegiate Guidelines Network 50 (SIGN 50) checklist for controlled trials. 11 The papers were scored on validity and sample size. Some modifications were made to the SIGN 50 criteria as pamphlets were educational and not therapeutic interventions.
A structured form was created using the modified SIGN 50 criteria. Duplicates of the form were made and for each study two reviewers independently assessed risk of bias using the form. The authors then compared their scores and differences were resolved through discussion with the third reviewer.
Summary measures
We report the effect size for pamphlets as difference in screening rate, which we calculated as the percentage outcomes in the pamphlets arm minus the percentage outcomes in the control arm. If P , 0.05 for the outcomes, we characterised a 0-10% difference as small, .10-20% as moderate and .20% as large.
Results
Included studies
Our searches yielded a total of 2621 citations, of which nine were included in the review. The PRISMA flowchart in Figure 1 shows the selection of articles. The characteristics of the included studies are summarised in Table 1 .
Although many RCTs were found about interventions to increase screening uptake, only nine examined whether pamphlets actually increase uptake compared to usual care without pamphlets. Many of the excluded RCTs either studied the effectiveness of pamphlets relative to other interventions, or combined pamphlets with another intervention, or measured an outcome other than uptake, such as patient knowledge or inclination to take up the test.
Types of studies
All included studies were published in peerreviewed journals and had an RCT design.
Five of the included studies were conducted in the USA, two were conducted in Australia, one in Greece and one in Japan. Five of the studies were for colorectal cancer screening, three were for prostate cancer screening and one was for lung cancer screening. No cervical cancer or breast cancer screening studies met our search criteria.
Three of the studies were conducted in primary care settings, two were conducted in internal medicine clinics and one was conducted across both a family medicine clinic and an internal medicine clinic. Two were conducted only in hospitals or institutions, and one was city-wide.
Effects of interventions
Five studies reported that pamphlets significantly increased screening uptake (P , 0.05). Of these, ORIGINAL RESEARCH PAPER 18 ) showed a moderate increase (10-20%). The remaining four studies reported that the pamphlets did not have a significant effect on uptake.
In the studies by Le (2014) 17 19 did not specify when the pamphlet was distributed. The effectiveness of the pamphlets was not limited to distribution at a single timepoint.
Colorectal cancer screening
Five studies were about colorectal cancer screening. Of these, four ( 18 ) showed a moderate (10-20%) or large (.20%) increase in uptake with the pamphlets and their risk-of-bias scores ranged from four to eight out of eight. The remaining study, which did not show a significant difference, was Stephens and Moore (2008) . 20 Compared to the other studies, it had a smaller sample size of 91 and a lower risk-of-bias score of three out of eight.
All four studies showing a significant effect involved patients' encounters with their primary care Full-text articles assessed for eligibility (n = 57)
Full-text articles excluded, with reasons (n = 48) Wrong comparator (24) Wrong intervention (11) Wrong outcome (6) Duplicates (3) Wrong study design (3) Not English (1) Studies included in qualitative synthesis (n = 9)
ORIGINAL RESEARCH PAPER The information provided to the index patient by their treating surgeon regarding risk associated with family history of colorectal cancer, as per current clinical practice.
Intervention:
Leaflet is mailed to the subject after 1 week.
Self-reported screening uptake within 3 months: 
Leaflet was mailed to them.
Self-reported screening undergone that year:
11% but of unknown significance 2 CRC (colorectal cancer); DRE (digital rectal examination); EHR (electronic health records); FOBT (faecal occult blood test); GP (general practitioner); IM (internal medicine); PSA (prostate-specific antigen). 20 was conducted in a hospital surgical setting and did not involve encounters with primary care physicians.
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Prostate cancer screening
Three studies addressed prostate cancer screening. Of these, two showed no significant difference with the pamphlets. In both studies, the pamphlets were decision aids that covered, among other things, the risks of screening (Landrey et al. 2013 16 ) and current uncertainties (Krist et al. 2007 ). 15 The remaining study (Stamatiou et al. 2008 ) 19 found a large increase in prostate-specific antigen (PSA) test uptake in the informed group (38.6% control vs. 80% intervention). However, we observed large differences in baseline characteristics of the two study groups. Stamatiou et al. (2008) 19 found that PSA testing was well accepted in the informed group, while digital rectal examination (DRE) was not. This was despite the pamphlet encouraging the patient to agree to a DRE together with PSA tests. Reasons are unclear; the authors' view is that this result is probably due to a prejudice of the male population or that when given information about its low sensitivity and specificity, patients considered DRE 'worthless'.
Lung cancer screening
One study focused on lung cancer screening. It showed an increase in the pamphlets arm (18% control vs. 29% intervention), but this effect was of unknown significance.
Risk of bias across studies
Our risk-of-bias assessment of the studies is shown in Table 2 . One study (Lee et al. 2009 ) 18 scored the full eight marks on our risk-of-bias assessment (48.4% control vs. 64.6% intervention). This study reported a 15.2% increase in uptake. Four studies scored five to seven marks and the remaining four studies scored four or less.
Discussion
The aim of this review was to evaluate the effectiveness of cancer screening pamphlets as a standalone intervention to increase screening uptake, in comparison with usual care. There is some evidence that pamphlets increase uptake for colorectal cancer screening when used in primary care. As for prostate cancer and lung cancer screening, we found very few studies, so generalisability is limited. We were unable to find data on pamphlets as a standalone intervention for breast and cervical cancer screening.
Limitations
When people participate in research and are aware of being studied, there is a possible effect on their behaviour, often termed the Hawthorne effect. 22 Three of the nine identified studies (Denberg et al. 2006 13 , Landrey et al. 2013 16 and Le 2014 17 ) used strategies to avoid the Hawthorne effectthe former two by obtaining waiver of consent, the latter one through randomisation by day of clinic rather than by patient. The other six studies did not use such strategies and therefore may be influenced by the Hawthorne effect.
The small number of studies retrieved limits the generalisability of our conclusions. The narrow scope of the review does not allow us to explore the effectiveness of pamphlets combined with or compared to other interventions. We are also unable to make an assessment of publication bias and there may have been relevant studies that were not written in English.
Conclusion
There is some evidence that pamphlets increase uptake for cancer screenings, especially for ORIGINAL RESEARCH PAPER ORIGINAL RESEARCH: CLINICAL The study addresses an appropriate and clearly focused question The assignment of subjects to treatment groups is randomised Yes 5 11, Unknown colorectal cancer. These studies involved primary care physicians. Future research could explore whether primary care physician involvement makes a difference to the effect, and the reasons for this.
